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(57) ABSTRACT 

The present invention relates to a pharmaceutical composi 
tion useful for rapid disintegration, Which comprises a 
sparingly soluble medicament held on a gel-forming Water 
soluble polymer as a solid dispersion, Wherein it contains a 
salt substance that comprises an alkali and a Weak or strong 
acid and has an endothermic standard enthalpy of solution or 
heat of solution. Since rapid disintegration of the pharma 
ceutical composition of the present invention and rapid 
dissolution of the medicament contained in the preparation 
can be made in the digestive tracts pH-independently, good 
bioavailability can be attained. 
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RAPIDLY DISINTEGRABLE PHARMACEUTICAL 
COMPOSITION 

TECHNICAL FIELD 

[0001] This invention relates to a pharmaceutical compo 
sition Which comprises a sparingly soluble medicament held 
on a Water soluble polymer as a solid dispersion and exhibits 
rapid disintegration. 

BACKGROUND ART 

[0002] In order to effect remission and healing of the 
indication of interest by effectively,expressing pharmaco 
logical effect of an active ingredient contained in a pharma 
ceutical preparation, it is needless to say that appropriate 
dosage form and formulation of the pharmaceutical prepa 
ration must be selected depending not only on pharmaco 
logical properties of the active ingredient but also on its 
physicochemical properties and the kind and disease state of 
the indication of interest. 

[0003] HoWever, it often occurs that a developed medical 
compound selected based on-its excellent pharmacological 
effects is sparingly soluble in Water despite of the expecta 
tion of fast-acting property in its indications. 

[0004] Since sparingly soluble medicaments are also loW 
in solubility in the digestive tracts, it is general that not only 
their absorption from the digestive tracts is poor but also 
their fast-acting property cannot be expected. In addition, in 
the case of a medicament Which becomes sparingly soluble 
depending on pH, its dissolution property is affected by pH 
in the digestive tracts and meals of a patient, so that not only 
its bioavailability after administration is varied but also its 
fast-acting property cannot be expected in some cases. 

[0005] In consequence, it is still an important techinical 
problem to design pharmaceutical preparations to solubiliZe 
sparingly soluble medicaments by certain means and to give 
rapidly disintegrable property, in expectation of attaining 
fast-acting property of the sparingly soluble medicaments. 

[0006] KnoWn processes for improving solubility and 
absorption of a sparingly soluble medicament include a 
process of ?nely dividing the medicament, a process for 
forming a solid dispersion, and the like. Among them, the 
process for forming a solid dispersion is considered to be 
generally usable in practice for the improvement of solubil 
ity and absorption of a sparingly soluble medicament (cf. an 
examined Japanese patent publication 59-48810 correspond 
ing to US. Pat. No. 4673564). 

[0007] The process for forming a solid dispersion using a 
polymer base to carry a sparingly soluble medicament is 
suited for a composition for sustained release preparation. It 
is hoWever accompanied With the disadvantage that the 
polymer base formed into a solid dispersion does not con 
tribute to the disintegration at all so that a disintegrating rate 
of the preparation in the body liquid is sloW, Which delays 
the dissolution of the medicament and therefore fast-acting 
property cannot be expected. 

[0008] Also under investigation is a process for improving 
the absorption of a sparingly soluble medicament hold in a 
solid dispersion and the disintegration of the preparation. 
Examples thereof include compression molding obtained by 
granulating a mixture of a sparingly soluble medicament and 
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a speci?c polymer such as polyvinyl pyrrolidone by ?uid 
iZed bed granulation method, and a compression molding 
obtained by granulating a mixture obtained by compounding 
a sparingly soluble medicament, one or more components 
selected from the group consisting of PVP, urea, citric acid, 
mannitol, succinic acid, methylcellulose, hydroxypropylcel 
lulose, hydroxypropylmethylcellulose and amino acid, and 
one or more components selected from the group consisting 
of a surfactant, polyethylene glycol, propylene glycol, glyc 
erol, glycerol fatty acid ester and plant oil by ?uidized bed 
granulation method (cf. an unexamined published Japanese 
patent application 56-110612). HoWever, there is room for 
improvement in the above method, particularly, in disinte 
grable effects. It is desired to establish a formulation tech 
nique generally used in practice, for example, by only 
mixing the components and then compression molding the 
resultant mixture, Without employing the ?uidized bed 
granulation method. 

DISCLOSURE OF THE INVENTION 

[0009] Under such a technical level, the present inventors 
examined the disintegrable property of the preparation, 
Which Was obtained by adding to a composition having a 
neWly developed sparingly soluble medicament held on a 
polymer base as a solid dispersion, With croscarmellose 
sodium Which Was ordinarily used as a general-purpose 
strong disintegrant, carboxymethylcellulose calcium, starch, 
loW-substituted hydroxypropyl cellulose or the like. As a 
result, it Was found that such a disintegrant could not impart 
a sufficient disintegrating property to the preparation. 

[0010] Paying attention to an effervescent preparation 
composed of sodium bicarbonate and an organic acid such 
as citric acid or tartaric acid, the present inventors continued 
investigation. In general, the mixed composition of an alkali 
and an acid is easily in?uenced by humidity and therefore it 
is presumed to involve a problem in the stability. HoWever, 
it Was found unexpectedly that the addition of sodium 
bicarbonate alone Without adding any organic acid makes it 
possible to impart a rapidly disintegrable property to the 
preparation and that addition of a speci?c salt as an alkali 
Which is used for an effervescent preparation also makes it 
possible to impart a rapidly disintegrable property to the 
preparation. As a result of further investigation, it Was found 
that a disintegrant used for a preparation having a sparingly 
soluble medicament held on a polymer base as a solid 
dispersion can impart the preparation With a desired disin 
tegrable property if it is a salt Which comprises an alkali and 
a Weak or strong acid and has an endothermic standard 
enthalpy of solution or heat of solution, not being limited to 
sodium bicarbonate. Based on this ?nding, the present 
invention Was accomplished. The disintegrating mechanism 
upon the addition of the such a substance has not been made 
clear yet. HoWever, since the heat of solution When such a 
substance is dissolved in Water is endothermic, the present 
inventors consider that thermodynamic effects suppress the 
gelation of a Water-soluble polymer and, moreover, the 
suppression of gelation by salting-out effects of the sub 
stance having an endothermic standard enthalpy of solution 
accelerates the disintegration. 

[0011] Accordingly, the present invention relates to a 
rapidly disintegrable pharmaceutical composition Which 
comprises a sparingly soluble medicament held on a gel 
forming Water-soluble polymer as a solid dispersion, 
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wherein it contains a salt substance that comprises an alkali 
and a Weak or strong acid and has an endothermic standard 
enthalpy of solution or heat of solution. The present inven 
tion also relates to a rapidly disintegrable pharmaceutical 
composition Which comprises a surfactant and a sparingly 
soluble medicament held on a gel-forming Water-soluble 
polymer as a solid dispersion, Wherein it contains a salt 
substance that comprises an alkali and a Weak or strong acid 
and has an endothermic standard enthalpy of solution or heat 
of solution. It also relates to a pharmaceutical preparation 
Which comprises 4‘-(2-methyl-1,4,5,6-tetrahydroimidaZo[4, 
5-d][1]benZoaZepine-6-carbonyl)-2-phenylbenZanilide or a 
salt thereof and a pharmaceutical carrier that exhibits the 
dissolution of 75% of said medicament Within 15 minutes 
When a test is performed using 500 ml of the ?rst ?uid (pH 
1.2) at 100 rpm. in accordance With the second method 
(paddle method) for dissolution speci?ed in Japanese Phar 
macopoeia, 13th Edition. 

[0012] It is knoWn to add sodium bicarbonate to a spar 
ingly soluble medicament to improve the dissolution prop 
erty of the medicament or to add antacid such as sodium 
bicarbonate to an oxicam-base anti-in?ammatory medica 
ment to improve the dissolution and absorption of the 
medicament (an unexamined published Japanese patent 
application No. 2-704 corresponding to US. Pat. No. 
5091191, and an unexamined published Japanese patent 
application No. 3-240729). Such a medicament is not a 
composition obtained by alloWing a large amount of a 
polymer base to hold the medicament thereon as a solid 
dispersion, but obtained by using a polymer base upon 
mixing the medicament With sodium bicarbonate or granu 
lating the resulting mixture. 

[0013] Hereinafter, the pharmaceutical composition of the 
present invention is described in more speci?cally. 

[0014] With respect to the salt substance Which comprises 
an alkali and a Weak or strong acid and has an endothermic 
standard enthalpy of solution or heat of solution, the term 
“standard enthalpy of heat” as used herein means a dissolv 
ing enthalpy (kJ/mol) at the time When an aqueous solution 
of standard conditions is produced from 1 mole of a sub 
stance under standard conditions. 

[0015] In addition to the embodiment of the present inven 
tion Which comprises a salt substance Which comprises an 
alkali and a Weak or strong acid, has disintegration improv 
ing effects, and has an endothermic standard enthalpy of 
solution or heat of solution, the present invention embrace 
an embodiment Which further comprises an ordinarily used 
disintegrant. The present invention also embraces an 
embodiment Within an extent not impairing the object of the 
present invention, more speci?cally, the embodiment Which 
further comprises an organic acid such as citric acid Within 
an extent not affecting the pH of digestive tracts. 

[0016] The sparingly soluble medicament to be used in the 
present invention is not particularly limited. Its examples 
include those Which shoW a solubility of 100 ml or more, 
preferably 1,000 ml or more, more preferably 10,000 ml of 
more, as the volume of solvent required for dissolving 1 g 
of each medicament, Which is calculated by poWdering the 
medicament, putting the poWder into a solvent such as Water, 
the ?rst ?uid or the second ?uid and then measuring the 
solubility Within 30 minutes When the suspension is vigor 
ously shaken for 30 seconds at 2015° C. at intervals of 5 
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minutes. The ?rst ?uid and second ?uid as used herein are 
speci?ed in the disintegration test of Japanese Pharmaco 
poeia, 13th Edition. For example, the ?rst ?uid is an aqueous 
solution having a pH value of about 1.2 prepared by ?lling 
up 2 g of sodium chloride and 7.0 ml of hydrochloric acid 
to 1,000 ml With Water, and the second ?uid is an aqueous 
solution having a pH value of about 6.8 prepared by ?lling 
up 250 ml of 0.2 M potassium dihydrogenphosphate aque 
ous solution and 118 ml of 0.2 N sodium hydroxide aqueous 
solution to 1,000 ml With Water. Examples of the sparingly 
soluble medicament include central nervous system drugs, 
circulatory organ system drugs, respiratory organ system 
drugs, digestive organ system drugs, antibiotics, chemo 
therapeutic agents, metabolic system drugs and vitamin 
drugs, all of Which being sparingly soluble. A medicament 
Which requires fast-acting property can be cited as a pre 
ferred example of the sparingly soluble medicament to be 
used in the present invention. Its illustrative examples 
include 4‘-(2-methyl-1,4,5,6-tetrahydroimidaZo[4,5-d][1] 
benZoaZepine-6-carbonyl)-2-phenylbenZanilide or a salt 
thereof Which is a knoWn compound disclosed in Interna 
tional Publication 95/03305 (to be referred simply to as 
“Compound A” hereinafter in some cases, and its hydro 
chloride as “Compound A1”), (Z)-4‘-[[4,4-di?uoro-5-[(4 
dimethylaminopiperidino)carbonyl]methylene]-2,3,4,5-tet 
rahydro-1H-1-benZoaZepin-1-yl]carbonyl]-2 
phenylbenZanilide or a salt thereof Which is a knoWn 
compound disclosed in International Publication 95/06035 
and 1-[2,3-dihydro-1-(O-methylphenacyl)-2-oxo-5-phenyl 
1H-1,4-benZoaZepin-3-yl]-3-(m-tolyl)urea Which is a knoWn 
compound disclosed in International Publication 92/11246 
(to be referred to as “Compound B” hereinafter in some 
cases), of Which Compound A is preferred, and Compound 
A1 is more preferred. 

[0017] The Compound Ais created by the inventors in the 
company of the present applicant, Which has excellent 
antagonism for arginine vasopressin V1 and/or V2 receptor. 
Based on the pro?le of this function, it shoWs Water diuretic 
action, urea excretion enhancing action, factor VIII secretion 
inhibition action, vasodilation action, cardiac function accel 
eration action, mesangial cell contraction action, mesangial 
cell groWth inhibition action, hepatic gluconeogenesis 
action, platelet agglutination inhibition action, aldosterone 
secretion inhibition action, endothelin production inhibition 
action, central buffer controlling action, renin secretion 
controlling action, memory controlling action, body tem 
perature controlling action and prostaglandin production 
controlling action, is useful as characteristic Water diuretic 
agent, urea excretion enhancing agent, vasodilator drug, 
hypotensive drug, anti-cardiac failure agent, anti-renal fail 
ure agent and blood coagulation inhibitor and is effective in 
preventing and/or treating diseases such as cardiac failure, 
hyponatremia, syndrome of inappropriate secretion of 
antidiuretic hormone (SIADH), hypertension, renal insuf? 
ciency, (nephrosis, glomerular nephritis, diabetic naphropa 
thy, chronic or acute renal failure), edema, brain edema, 
ascites, hepatic cirrhosis, hypokalemia, Water metabolism 
disorder, diabetes, various ischemic diseases, cerebrovascu 
lar accidents, circulatory failure, gastric ulcer, nausea, eme 
sis, syncope and renal function disorder and also in allevi 
ating secondary diseases of cerebral infarction and cerebral 
bleeding. 
[0018] Since said compound is sparingly soluble in Water, 
it becomes an important technical problem to solubiliZe 
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Compound A upon designing of its preparation, thereby 
attaining good bioavailability. In addition, since this com 
pound is expected to increase urine volume due to its 
pharmacological effects, rapid expression of drug ef?cacy 
after administration after supper is desired in order to 
prevent the expression of drug ef?cacy While sleeping. It is 
therefore an important technical problem to impart both 
rapid disintegration and rapid dissolution properties to a 
pharmaceutical preparation containing Compound A upon 
designing of the preparation. 

[0019] For exhibiting a fast-acting property of Compound 
A used in the present invention, it is necessary for the 
pharmaceutical preparation to disintegrate rapidly, thereby 
rapidly dissolving the medicament contained in the prepa 
ration. An example for its evaluation standards is as folloWs. 
When a pharmaceutical preparation (e.g., in the form of a 
tablet) containing Compound A is subjected to a test by 
using 500 ml of the ?rst ?uid (pH: 1.2) at 100 rpm. in 
accordance With the second method (paddle method) of the 
dissolution test method speci?ed in Japanese Pharmaco 
poeia, 13th Edition, a time required for the dissolution of 
75% of CompoundAis Within 15 minutes. Preferably, a time 
required for the dissolution of 75% of Compound Ais Within 
10 minutes. The carrier for the preparation is not particularly 
limited as long as it shoWs such dissolution behavior. The 
amount of Compound A is not particularly limited as long as 
it is a pharmacological amount ordinarily used for the 
treatment. 

[0020] The gel-forming Water-soluble polymer usable in 
the present invention is not particularly limited as long as 
Compound A can generally be held on it as a solid disper 
sion. Preferred are cellulose derivatives. Speci?c examples 
of the cellulose derivative include hydroxypropylmethylcel 
lulose (for example, “TC-5E”, “Metolose 90”, “Metolose 
65SH”, each trade name; produced by Shin-Etsu Chemical 
Co., Ltd.), hydroxypropylcellulose (for example, “Nisso 
HPC”, trade name; produced by Nippon Soda Co., Ltd.), 
methyl cellulose (for example, “Metolose SM”, trade name; 
produced by Shin-Etsu Chemical Co., Ltd.), and hydroxy 
ethylcellulose (“NATROSOL”, trade name; produced by 
Hercules Japan, Ltd.). More preferred is hydroxypropylm 
ethylcellulose. These gel-forming Water-soluble polymers 
can be used either singly or in combination. 

[0021] In order to increase the solubility of the solid 
dispersion of the present invention, a surfactant may be 
added. The surfactant is not particularly limited as long as it 
is pharmaceutically acceptable. Examples thereof include 
anionic surfactants such as sodium alkylsulfate and nonionic 
surfactants such as polyoxyethylene sorbitan fatty acid 
esters (for example, Polysorbate 80; “Rheodol TW-0120”, 
trade name; produced by Kao Corp.), polyoxyethylene fatty 
acid esters and polyoxyethylene castor oil derivatives (for 
example, polyoxyethylene hydrogenated castor oil (60); 
“HCO-60”, trade name; produced by Nikko Chemicals Co., 
Ltd.). These surfactants may be used either singly or in 
combination. 

[0022] When a solid dispersion of a sparingly soluble 
medicament and a gel-forming Water-soluble polymer or a 
solid dispersion of a sparingly soluble medicament, a gel 
forming Water-soluble polymer and a surfactant, each to be 
used in the present invention, is prepared, the gel-forming 
Water-soluble polymer is added in an amount of 0.5 to 20 

Jan. 2, 2003 

parts by Weight, preferably 1 to 10 parts by Weight, more 
preferably 1 to 5 parts by Weight, based on 1 part by Weight 
of the sparingly soluble medicament. The surfactant is added 
in an amount of 0.1 to 3 parts by Weight, preferably 0.2 to 
1.5 parts by Weight, more preferably 0.25 to 1.25 parts by 
Weight based on 1 part by Weight of the sparingly soluble 
medicament. 

[0023] Examples of the salt substance used in the present 
invention, Which comprises an alkali and a Weak or strong 
acid and has an endothermic standard enthalpy of solution or 
heat of solution (Which may hereinafter be abbreviated as 
“disintegrable improver”, simply) include sodium bicarbon 
ate (19.1 kJ/mol, 4.3 kcal/mol), potassium bicarbonate (5.3 
kcal/mol), potassium sulfate (23.7 kJ/mol, 6.38 kcal/mol), 
potassium chloride (17.2 kJ/mol, 4.19 kcal/mol), sodium 
chloride (3.9 kJ/mol, 1.18 kcal/mol) and potassium dihy 
drogenphosphate (19.6 kJ/mol, 4.85 kcal/mol). Among 
them, preferred are sodium bicarbonate, potassium bicar 
bonate, potassium sulfate and potassium dihydrogenphos 
phate. Sodium bicarbonate and/or potassium bicarbonate are 
more preferred, and sodium bicarbonate is still more pre 
ferred. These disintegrable improvers may be used either 
singly or in combination. 

[0024] The amount of the disintegrable improver used in 
the present invention is not particularly limited as long as it 
is a pharmaceutically acceptable amount. It is preferably 
added in an amount of at least 0.1 part by Weight, more 
preferably 0.1 to 6 parts by Weight, still more preferably 0.3 
to 1 part by Weight based on 1 part by Weight of the 
gel-forming Water-soluble polymer. Amounts smaller than 
0.1 part by Weight shoW small effects, and it is desired to 
suppress the amount of an excipient upon formulation. 

[0025] The sparingly soluble medicament, gel-forming 
Water-soluble polymer, surfactant and disintegrable 
improver are added in amounts (Wt./Wt. %) of 1 to 30%, 3 
to 60%, 0 to 20% and 3 to 50%, respectively, preferably 3 
to 15%, 10 to 50%, 0 to 10% and 5 to 30%, respectively, 
each based on the total amount of the preparation. 

[0026] A preferred pharmaceutical composition or phar 
maceutical preparation according to the present invention is 
that comprising hydroxypropylmethylcellulose as the gel 
forming Water-soluble polymer, sodium bicarbonate as a salt 
substance Which comprises an alkali and a Weak or strong 
acid and has an endothermic standard enthalpy of solution or 
heat of solution, and optional a polyoxyethylene sorbitan 
fatty acid ester as a surfactant. 

[0027] Hereinafter, the pharmaceutical composition or the 
manufacturing process for the preparation of the preparation 
comprising the same according to the present invention Will 
be described in detail. 

[0028] A composition Which comprises a sparingly 
soluble medicament held on a gel-forming Water-soluble 
polymer as a solid dispersion and a solid dispersion Which 
comprises a sparingly soluble medicament held on a gel 
forming Water-soluble polymer containing a surfactant can 
be prepared in a knoWn manner. For example, a sparingly 
soluble medicament, a surfactant, etc. can be prepared by 
suspending or dissolving Compound A and a gel-forming 
Water-soluble polymer and an optional surfactant in Water or 
an organic solvent (e.g., a loWer alcohol such as methanol or 
ethanol, or a halogen-based organic solvent such as dichlo 
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romethane) and then spray drying the solution or suspen 
sion. Alternatively, the solid dispersion may be prepared by 
the step of spraying the solution or suspension to an excipi 
ent, and then granulating. The granulation can be carried out 
in a knoWn manner, for example, by a ?uidized bed granu 
lator (manufactured by OkaWara Seisakujo), a vertical mixer 
(manufactured by San-Ei Seisakujo) or an agitating granu 
lator (manufactured by Fukae Kogyo). In the case of a 
?uidized bed granulator, granulation is carried out by gen 
erally operable conditions, for example, at a spray pressure 
of 0.3 to 3 kg/cm2 and product temperature of 20 to 45° C. 
until the granule siZe reaches the desired level. 

[0029] The pharmaceutical preparation of the present 
invention can be used in the form of tablets, granules or 
capsules. Among them, compression-molded tablets and 
capsules having a solid dispersion ?lled therein exhibit more 
desirable effects of the present invention. Preparations in 
such forms can be prepared in a knoWn manner. For 
example, tablets can be prepared on a single punch tabletting 
machine (manufactured by Kikusui Seisakujo) or rotary 
tabletting machine (manufactured by Hata Seisakujo). The 
molding pressure upon tabletting may be set as desired 
based on the hardness, disintegrable property, etc. of the 
molded product and is not particularly limited. Examples of 
the molding pressure include 0.3 ton/punch to 1 ton/punch. 

[0030] Such a pharmaceutical preparation can be prepared 
in a knoWn manner by using, for example, as an additive, an 
excipient such as lactose, corn starch, light anhydrous silicic 
acid, microcrystalline cellulose or crystalline cellulose 
(“Avicel PH102”, trade name; product of Asahi Kasei); a 
binder such as a starch, methylcellulose, carboxymethylcel 
lulose, hydroxypropylcellulose, hydroxypropylmethylcellu 
lose, polyvinyl pyrrolidone, gum arabic poWder, gelatin or 
pullulan; a disintegrant such as croscarmellose sodium (“Ac 
Di-Sol”, trade name; produced by Asahi Kasei), carboxym 
ethylcellulose calcium, starch or loW-substituted hydrox 
ypropylcellulose; a surfactant such as “Polysorbate 80” 
(produced by Kao Astra Co., Ltd.), polyoxyethylene hydro 
genated castor oil (“HCO-60”, trade name; product by 
Nikko Chemicals) or “PLURONIC F68” (polyoxyethylene 
polyoxypropylene copolymeriZed substance; produced by 
Asahi Denka Kogyo K. K.); antioxidant such as sodium 
sul?te or sodium ascorbate; lubricant such as magnesium 
stearate, calcium stearate, talc, sucrose fatty acid ester, 
polyethylene glycol or stearic acid; sour agent such as citric 
acid, tartaric acid or malic acid; arti?cial sWeetener such as 
sodium saccharin, dipotassium glycyrrhiZinate, aspartame, 
stevia or somatin; ?avor such as lemon, lemon lime, orange 
or menthol; colorant such as Food YelloW 5, Food Red 2 or 
Food Blue 2; and stabiliZer. 

[0031] In order to suppress the taste, the solid dispersion 
in the tablet or granule preparation, or the tablet or granule 
preapration itself may be coated in a knoWn manner. 
Examples of the coating agent include hydroxypropylcellu 
lose, ethylcellulose, hydroxymethylcellulose and hydrox 
ypropylcellulose. They may be used either singly or in 
combination and coating of a single layer or tWo or more 
layers is possible. The coating is carried out in a knoWn 
manner, for example, by the pan coating method, ?uidiZed 
bed coating method or tumbling coating method through 
spraying a dispersion or solution of a coating base in Water 
or an organic solvent. 
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BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0032] Hereinafter, the present invention Will be speci? 
cally described With reference to Examples. It should hoW 
ever be understood that the scope of the present invention is 
not limited to or by Examples. Incidentally, preparations 
obtained in Examples and Comparative Examples Were 
evaluated according to the disintegration property test Was 
evaluated by the dissolution test or disintegration test. 

[0033] [Dissolution test] With respect to the tablets pre 
pared in Examples 1 to 5 and Comparative Examples 1 to 3, 
a test Was performed at 100 rpm. in 500 ml of a ?rst ?uid 
(pH: 1.2) as speci?ed in the disintegration test method of 
Japanese Pharmacopoeia by employing the second method 
(paddle method) of the dissolution test method of Japanese 
Pharmacopoeia, 13th Edition and a time required for dis 
solution of 75% of the medicament Was measured. 

[0034] [Disintegration test] With respect to the tablets 
obtained in Examples 6 to 8, a test Was performed in 
accordance With the disintegration test method of Japanese 
Pharmacopoeia, 13th Edition using Water as the test solu 
tion. 

[0035] (Preparation of a Solid Dispersion of Compound 
A1) 
[0036] In 45.5 parts by Weight of a 9:1 by Weight mixed 
solution of methanol and Water, 1 part by Weight of Com 
pound A1, 3 parts by Weight of “HPMC 2910” and 0.5 parts 
by Weight of “Polysorbate 80” Were dissolved, and a solid 
dispersion Was prepared by spray drying. 

EXAMPLE 1 

[0037] 45 mg of the solid dispersion obtained above 
(preparation of a solid dispersion of Compound A1), 75 mg 
of lactose and 30 mg of sodium bicarbonate Were uniformly 
mixed. The resulting mixture Was formed into tablets each 
having a Weight of 150 mg (Compound A1: 10 mg) and a 
diameter of 7.5 mm by an oil press at a tabletting pressure 
of 500 kg/punch. The result of the dissolution test Was 4 
minutes. 

EXAMPLE 2 

[0038] 45 mg of the solid dispersion obtained above 
(preparation of a solid dispersion of Compound A1), 90 mg 
of lactose and 15 mg of sodium bicarbonate Were uniformly 
mixed. The resulting mixture Was formed into tablets each 
having a Weight of 150 mg (Compound A1: 10 mg) and a 
diameter of 7.5 mm by an oil press at a tabletting pressure 
of 500 kg/punch. The result of the dissolution test Was 5 
minutes. 

EXAMPLE 3 

[0039] 45 mg of the solid dispersion obtained above 
(preparation of a solid dispersion of Compound A1), 75 mg 
of lactose and 30 mg of potassium bicarbonate Were uni 
formly mixed. The resulting mixture Was formed into tablets 
each having a Weight of 150 mg (Compound A1: 10 mg) and 
a diameter of 7.5 mm by an oil press at a tabletting pressure 
of 500 kg/punch. The result of the dissolution test Was 5 
minutes. 
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EXAMPLE 4 

[0040] In 4,550 g of a 9:1 by Weight mixed solution of 
methanol and Water, 100 g of Compound A1, 300 g of 
“HPMC 2910” and 50 g of “Polysorbate 80” Were dissolved. 
Then, by using a ?uidized bed granulator (“Uniglatt”, manu 
factured by OkaWara Seisakujo), 442 g of lactose and 150 g 
of sodium bicarbonate Were ?uidized and the solution pre 
pared above Was sprayed to the ?uidized mixture, Whereby 
granulated poWder Was obtained. Then, 834 g of the result 
ing granulated poWder, 240 g of crystalline cellulose 
(“Avicel PH102”, trade name; produced by Asahi Kasei), 
120 g of croscarmellose sodium (“Ac-Di-Sol”, trade name; 
produced by Asahi Kasei) and 6 g of magnesium stearate 
Were uniformly mixed. The resulting mixture Was formed 
into tablets each having a Weight of 150 mg (Compound A1: 
10 mg) and a diameter of 7.5 mm by a rotary tabletting 
machine (manufactured by Hata Seisakujo) at a tabletting 
pressure of 700 kg/punch. The result of the dissolution test 
Was 9 minutes. 

EXAMPLE 5 

[0041] In 4,550 g of a 9:1 by Weight mixed solution of 
methanol and Water, 100 g of Compound A1, 300 g of 
“HPMC 2910” and 50 g of polyethylene hydrogenated 
castor oil (60) (“Nikkol 60”, trade name; produced by Nikko 
Chemicals) Were dissolved. Then, by using a ?uidized bed 
granulator (“Uniglatt”, manufactured by OkaWara Sei 
sakujo), 435 g of lactose and 150 g of sodium bicarbonate 
Were ?uidized and the solution obtained above Was sprayed 
to the ?uidized mixture, Whereby granulated poWder Was 
prepared. Then, 828 g of the resulting granulated poWder 
and 1572 g of lactose Were mixed uniformly, and the 
resulting mixture Was ?lled into capsules (No. 1 capsule) 
each in an amount of 0.3 g (Compound A1: 10 mg) per 
capsule, Whereby preparing capsules. The result of the 
dissolution test Was about 4 minutes. 

Comparative Example 1 

[0042] 45 mg of the solid dispersion obtained above (in 
the preparation of a solid dispersion of Compound A1), 75 
mg of lactose and 30 mg of croscarmelllose sodium (“Ac 
Di-sol”, trade name; produced by Asahi Kasei) Were uni 
formly mixed. The resulting mixture Was formed into tablets 
each having a Weight of 150 mg (Compound A1: 10 mg) and 
a diameter of 7.5 mm by an oil press at a tabletting pressure 
of 500 kg/punch. The result of the dissolution test Was 48 
minutes. 

Comparative Example 2 

[0043] 45 mg of the solid dispersion obtained above (in 
the preparation of a solid dispersion of Compound A1), 75 
mg of lactose and 30 mg of carboxymethyl starch sodium 
(“Primojel”, trade name; produced by Matsutani Chemical) 
Were uniformly mixed. The resulting mixture Was formed 
into tablets each having a Weight of 150 mg (Compound A1: 
10 mg) and a diameter of 7.5 mm by an oil press at a 
tabletting pressure of 500 kg/punch. The result of the 
dissolution test Was 27 minutes. 

Comparative Example 3 

[0044] 45 mg of the solid dispersion obtained above (in 
the preparation of a solid dispersion of Compound A1), 75 
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mg of lactose and 30 mg of sodium carbonate Were uni 
formly mixed. The resulting mixture Was formed into tablets 
each having a Weight of 150 mg (Compound A1: 10 mg) and 
a diameter of 7.5 mm by an oil press at a tabletting pressure 
of 500 kg/punch. The result of the dissolution test Was 55 
minutes. 

[0045] (Results of Dissolution Test) 
[0046] Preparations of the present invention Which had 
been obtained in Examples 1 to 5 Were subjected to the 
dissolution test, each resulting in the dissolution time Within 
9 minutes. On the other hand, preparations obtained in 
Comparative Examples 1 to 3 Were subjected to a dissolu 
tion test, each resulting in the dissolution time of 27 minutes 
or longer (cf. Table 1). 

[0047] The disintegrant Which Was ordinarily used and the 
salt substance Which comprises an alkali and a Weak or 
strong acid and having not an endothermic standard enthalpy 
of solution, that is, having an exothermic standard enthalpy 
of solution like sodium carbonate (—26.7 kJ/mol) Which Was 
used as an effervescence tablet did not attain rapid disinte 
gration. On the other hand, it Was con?rmed that the 
preparations according to the present invention each exhib 
ited a rapidly disintegrable property. 

TABLE 1 

Comparative 
F amnles F amnles 

1 2 3 4 5 1 2 3 

Disso- 4 5 5 9 4 48 27 55 
lution 
test 

(min) 

[0048] (Preparation of a Solid Dispersion of Compound B) 

[0049] In methanol, 1 g of Compound B, 3.5 g of “HPMC 
2910” and 0.5 g of polyoxyethylene hydrogenated castor oil 
(“HCO-60”, trade name; produced by Nikko Chemicals) 
Were dissolved, and a solid dispersion Was prepared by spray 
drying. 

EXAMPLE 6 

[0050] Then, 100 mg of the the solid dispersion obtained 
above (preparation of a solid dispersion of Compound B) 
and 50 mg of sodium bicarbonate Were mixed uniformly. 
The resulting mixture Was formed into tablets each having a 
Weight of 150 mg and a diameter of 7.5 mm by an oil press 
at a tabletting pressure of 500 kg/punch. The result of the 
disintegration test Was 10 minutes. 

EXAMPLE 7 

[0051] A 200 mg portion of the solid dispersion obtained 
above (in the preparation of a solid dispersion of Compound 
B) and 75 mg of sodium bicarbonate Were uniformly mixed, 
and the resulting mixture Was formed into tablets each 
having a Weight of 275 mg and a diameter of 7.5 mm by an 
oil press under a tabletting pressure of 500 kg/punch. The 
result of the dissolution test Was 15 minutes. 

EXAMPLE 8 

[0052] A 200 mg portion of the solid dispersion obtained 
above (in the preparation of a solid dispersion of Compound 
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B) and 100 mg of sodium bicarbonate Were uniformly 
mixed, and the resulting mixture Was formed into tablets 
each having a Weight of 300 mg and a diameter of 7.5 mm 
by an oil press under a tabletting pressure of 500 kg/punch. 
The result of the dissolution test Was 10 minutes. 

[0053] (Results of Dissolution Test) 
[0054] Results of the dissolution test carried out on the 
tablets obtained in Examples 6 to 8 Were all Within 15 
minutes. 

[0055] In consequence, the pharmaceutical composition of 
the present invention exhibits rapid disintegration of spar 
ingly soluble medicaments having completely different 
structures regardless of the presence or absence of their salts 
and is a medicament preparation technique having high 
general-purpose performance. 

[0056] 
[0057] The pharmaceutical composition according to the 
present invention exhibits rapid disintegration. OWing to 
rapid dissolution of a sparingly soluble medicament from the 
composition, good bioavailability can be attained. In addi 
tion, the preparation comprising the above pharmaceutical 
composition therefore exhibits rapid disintegration indepen 
dently of the pH in the digestive tract and the medicament 
contained in the preparation exhibits rapid dissolution. 

Industrial Applicability 

1. A rapidly disintegrable pharmaceutical composition 
Which comprises a sparingly soluble medicament held on a 
gel-forming Water-soluble polymer as a solid dispersion, 
Wherein it contains a salt substance that comprises an alkali 
and a Weak or strong acid and has an endothermic standard 

enthalpy of solution (KJ/mol) or heat of solution (Kcal/mol). 
2. A rapidly disintegrable pharmaceutical composition 

according to claim 1, Which further comprises a surfactant, 
Wherein it contains a salt substance that comprises an alkali 
and a Weak or strong acid and has an endothermic standard 
enthalpy of solution or heat of solution. 

3. A rapidly disintegrable pharmaceutical composition 
according to claim 1 or 2, Wherein the salt substance that 
comprises an alkali and a Weak or strong acid and has an 
endothermic standard enthalpy of solution or heat of solu 
tion is at least one substance selected from the group 
consisting of sodium bicarbonate, potassium bicarbonate, 
potassium sulfate, potassium chloride, sodium chloride and 
potassium dihydrogenphosphate. 
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4. A rapidly disintegrable pharmaceutical composition 
according to claim 3, Wherein the salt substance that com 
prises an alkali and a Weak or strong acid and has an 
endothermic standard enthalpy of solution or heat of solu 
tion is sodium bicarbonate and/or potassium bicarbonate. 

5. A rapidly disintegrable pharmaceutical composition 
according to any one of claims 1 to 4, Wherein the salt 
substance that comprises an alkali and a Weak or strong acid 
and has an endothermic standard enthalpy of solution or heat 
of solution is contained in an amount of 0.1 part by Weight 
or more based on 1 part by Weight of the gel-forming 
Water-soluble polymer. 

6. A rapidly disintegrable pharmaceutical composition 
according to claim 5, Wherein the salt substance that com 
prises an alkali and a Weak or strong acid and has an 
endothermic standard enthalpy of solution or heat of solu 
tion is contained in an amount of from 0.1 to 6 parts by 
Weight based on 1 part by Weight of the gel-forming Water 
soluble polymer. 

7. A rapidly disintegrable pharmaceutical composition 
according to any one of claims 1 to 6, Which is in the form 
of tablets, granules or capsules. 

8. A rapidly disintegrable pharmaceutical composition 
according to any one of claims 1 to 7, Wherein the sparingly 
soluble medicament is 4‘-[(2-methyl-1,4,5,6-tetrahydroimi 
daZo[4,5-d][1]benZoaZepin-6-yl)carbonyl]-2-phenylbenZa 
nilide or a salt thereof. 

9. A pharmaceutical preparation Which comprises 4‘-[(2 
methyl-1,4,5,6-tetrahydroimidaZo[4, 5-d][1]benZoaZepin-6 
yl)carbonyl]-2-phenylbenZanilide or a salt thereof and a 
pharmaceutical carrier that exhibits the dissolution of 75% 
of said medicament Within 15 minutes When a test is 
performed using 500 ml of the ?rst ?uid (pH 1.2) at 100 
rpm. in accordance With the second method (paddle 
method) for dissolution speci?ed in Japanese Pharmaco 
poeia, 13th Edition. 

10. A pharmaceutical preparation according to claim 9, 
Wherein the pharmaceutical carrier as claimed in claim 9 
comprises a gel-forming Water-soluble polymer, a surfactant 
and a salt substance that comprises an alkali and a Weak or 
strong acid and has an endothermic standard enthalpy of 
solution or heat of solution. 


